Dispersive segregation of nucleosomes during replication of simian virus 40 chromosomes.
The distribution of preformed ("old") histone octamers between the two arms of DNA replication forks was analyzed in simian virus 40(SV40)-infected cells following treatment with cycloheximide to prevent nucleosome assembly from nascent histones. Viral chromatin synthesized in the presence of cycloheximide was shown to be deficient in nucleosomes. Replicating SV40 DNA (wild-type 800 and capsid assembly mutant, tsB11) was radiolabeled in either intact cells or nuclear extracts supplemented with cytosol. Nascent nucleosomal monomers were then released by extensive digestion of isolated nuclei, nuclear extracts or isolated viral chromosomes with micrococcal nuclease. The labeled nucleosomal DNA was purified and found to hybridize to both strands of SV40 DNA restriction fragments taken from each side of the origin of DNA replication, whereas Okazaki fragments hybridized only to the strand representing the retrograde DNA template. In addition, isolated, replicating SV40 chromosomes were digested with two strand-specific exonucleases that excised nascent DNA from either the forward or the retrograde side of replication forks. Pretreatment of cells with cycloheximide did not result in an excess of prenucleosomal DNA on either side of replication forks, but did increase the amount of internucleosomal DNA. These data are consistent with a dispersive model for nucleosome segregation in which "old" histone octamers are distributed to both arms of DNA replication forks.